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INTRODUCTION

The model 301 is a line
operated {(100-240 VALC)

analog pH meter designed

for routine pH measurements.
It measwes the hydrogen ion
concentration (pH) of & sol-
ution via the use of a pH
electorde and & readout

meter. The electrode is in—
serted in the test soclution
and & current is applied to

it from the meter. An elect-
rical circuit is completed
through the electrode and test
salution and is measured by
the meter, giving & readout

of hydrogen ion concentration.
{(pH) .

A mirrored scale allows pH to
be read to +/—- 0.05 pH units
over the entire range of pH
fram 014, A +/- 400 mv

srale is useful for ORFP (redox)
measurements or potentiometric
titrations.

ORION RESEARCH

Figure 1
Front Panel of Model 301

INSTRUMENT DESCRIFTION

Front Panel

Meter Scales

Upper scale,numbered from
0-14 in units of 0.2 pH.
Lower scale, numbered ftrom
—400 to +400 in units of
20 mV.

Controls

CALIR Used to calibrate
the instruments on buffers
of known pH.

TEMF  Adjusts electrode
slope when calibrating or
changing temperature.Scale
is marked from O to 100 deqg
€ in Z2deg C increments.
zerpo adjust screw Borew
located on the front panel
directly below center ’
scale. Used to set needle
to center scale when the
meter is not connected to
line power.
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analog pH meter model 301

Rear Fanel
Sensing Electrode Jack

{black) fAccepts pH,specific
ion,and redox electrodes with
US standard connectors.To
insert electrode,push down on
the outer black ring of the
Jack.

Reference Electrode Jack
Accepts standard pin-tip
connectors on reference
electrodes or combination
electrodes. The connector ;
should be firmly seated in the
jack.To release,pull connector
straight out of jack. |

{red)






UNPACKING, ASSEMBLY & INITIAL SETUF

Unpacking

1) Open the box and remove &ll packing materials from the
wnit and accessories. Be sure that all of the following
components are included; Model 301 meter, Model 210500
combination pH electrode, support rod, electrode holder,
shorting strap and 1 pack each of pH 4,7 & 9 buffers.

2) Turn the instrument on its side and attach the electrode
support rod. Align the two holes on the support rod with
the 2 holes on the case and fasten with the supplied
screws (see figure 2).

%) Mount the electrode holder on the support rod, hold in
‘position and tighten the thumb screw. ~

4) Flug the combination pH electrode into the jacks at the
back of the unit and mount the electrode on the electrode
holder.

=) Locate the unit in a dry temperature stable environment in
the 10 to 40 deg C range.

&) If using a 110-120 voldt AC power supply, plug the unit
directly into the power souwrce. I+ using a 210-240 V AC
power source, plug the unit into the supplied transtormer
and in turn plug the transformer into the power source.

7) The meter is now ready to be used. No further equipment
other than what is provided with the unit is needed to
measure pH.

If not already available, buffer solutions will have to be
prepared using distilled water and the buffer packets
ericlosed. Flease follow instructions on the buffer packets
for buffer solution preparation.

Figure 2
Attaching Support Rod






MEASUREMENT FROCEDURES

General 1) All samples and buffers should be st the same
temperature as electrode slope, referance electrode
potential , buffer pH,and sample pH are temperature dependent.
The sample temperatw e should be recorded along with the pH
value.

2) Frepare and store electrode{s) as indicated in electrode
instruction marnual.

A Stir both buffer and sample sclutions with a magnetic
stiriFer.Flace a piece of insulating material between stirrer
arnd beaker to prevent transfer of heat to sample.

4) Rinse electrode(s) with distilled water betwesn
measwrements,

pH Measurements

Single—Buffer Standardization {(where magimum precision is not
reguired)

1) FPlace the electrodei{s) in & buffer sclution whose pH is
within +/-1.5 pH units of the eupected pH of the sample.

2) Set the TEMF control to the temperatuwre of the buffer.

) Allow the buffer reading to stabilize,then adjiust the
CALIER contral until the meter needle points to the pH of the
bt Fer

{sepe table on back of buffer package for proper value.)

4) Remove the electrode{(s) from the buffer solution and
rinse.

5) Flace the slectrodei{s) in the sample.fAllow the reading to
stablize and record the pH.

Two—-Buffer Standardization

1) Select two buffers whose pH brackets the expected pH of
the sample, the first should be & pH 7 buffer.

2) Flace the electrodei{(s) in the pH 7 buffer,allow the
reading to stabilize,and twn the CALIE control until the
needle points to the pH of the buffer. (See table on back of
buffer package for proper buffer value)

3) Remove the electrodei{s) from the first buffer and rinse.
4) Flace the electrode(s) in the second buffer and tuwrn the
TEMF control wuntil the correct pH is displaved. I+ the TEMP
control has to be changed by more than 10 deg C from the
actual temperature,the plectrode may require cleaning or
replacement.

2) Remove the electrode{s) and rinse.

&) Flace the electrode(s) in the sample.Allow the reading to
stablilize and record the pH.







FPotentiometric Measurements

The Model 3201 can be used for potentiometric titrations,
especially redox titrations, and other potentiomesteric
masurements where the accuracy of +/-SmV is acceptable. When
making potentiometric measurements:

1) Set the TEMF control to the "mV" merk (15 deg ).

2) FPlug the connectors of the shorting strap into the sensing
and reference jacks on the rear panel of the meter.

I) Turn the CALIER comtrol until the needle points to "0V on
the millivolt scale.

4) Remove the shorting strap and connect thes slectrode(s) Lo
the meter. '

) Flace the electrode(s) in the sample. I+ the needle comes
te rest on scale, record the steady electronic reading.

If the needle comes to rest off-scale, disconnect the
electrade{s) and reconnect the shorting strap. Tun the CALIH
control to bring the nesdle to full-scale at the OFFPOSITE
aide of the off-scale deflection. This rescales the melter so
that it reads from 0-8B00 mV,if the needle has been brought to
full—-scale right, or O to -800 mV if the needle has been
brought to full-scale lett. Reconnect the elecitrodeis) and
record the reading, taking into account the rescaled values.






SERVICE INFORMATION
Test Voltage

The following test voltages were measuwred on a typical

inetrument with nominal line supply
having
Measwing Points

be meassured with
RO OO Svolt.

atd g

a voltmeter

voltage. The voltages mast
a sensitivity of at least
Yaltage

ﬁrrn~d capacitor
Across capacitor C4
anode of CRS
Across secondary of

Cathogode to

transformer Ti

Troubleshooting Guide
The following is &

and theilr possible causes.

+1”V DL nomlnul
-10V DC nominal
B.2Y DC stabilized
13V AC nominal at
115V AC input

i

sugaested list of the most likely problems
Circuit

references refer to the

appropriate components on the circuit diagram in Figuwe 3,

Froblem

Stabilized voltage zero or very
1ow

Stabilized voltage high

Meter pointer pegaed up scale
for control setting

Meter pointer pegged down scale

Meter pointer doesn’t move at all

Meter gives erratic readings

Buffer adiustments srvratic
Sensitivity incorrect {(i.e.
standardization check does not
work) '
FMeter pointer drifits aimlessly
with no response to pH changes
Unstable reading when measuring
grounded solutions

Meter reading changes wilth

anbient temperature

Meter reading disturbed by
eglectrical circuits outside
instrument

Fossible Causes

circuit

RE upen

CRE short circuit

RF1 wiper contact open
circult

Z1 faulty

G2 very high leakage or

faulty pin connection

22 gate open circuit

Z1 faulty

R1O open circulil

Meter Ml open circuit

Z1 suspect

RFZ2 wiper contact suspect

RF1 faulty

Glass electrode faulty

RT1 or RT2 suspect

R8 suspect

Electrode faulty

Open-circuit input

Check for low resistance

{less than IM )between

reference line and earth

around.

Check both electrodes

insulation.

Check transformer core

connection to meter wrapper

Gl fFaulty

CRE faunlty

Feedback componente

RTZ,or R8) suspect

C2,C9 or 82 suspect

{(RT1,
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Model 301 Circuit Diagram
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INSTRUMENT WARRANTY

Orion Research Incorporeted warrants that this instrument
will operate for one year from the date of purchase when used
under normal laboratory conditions, and in saccordance with
the operating limitations and maintenance procedures given in
the instruction manual. In the event of & failwes within
the warranty pericd, Gricon, o its Authorized Dealer, will,
at rion's option, repaiv or replace the non-conforming
instrument at no charge to the customer.

THE - WARRANTY DESCRIBED AROVE IS EXCLUSIVE AND IN LIEU OF ANY
OTHER WARRANTY, WHETHER STATUTORY, EXPRESS OR IMFLIED,
INCLUDING BUT MNOT LIMITED TO, ANY IMFPLIED WARRANTY OF
MERCHANTABILITY OR FITHESS FOR & FARTICULAR PURFPOSE AND ALL
WORANTIES ARISING FROM COURSE OF DEALING OF USAGE OF TRADE,
EXCERT TITLE. THE BUYER'S SOLE AND EXCLUSIVE REMEDY IS5 FOR
REF&IR, OR REPLACEMENT OF THE DEFECTIVE INSTRUMENT OR FPART,
OR REFUND OF THE PURCHASE FRICE: BUT IN MO EVENT SHALL ORION
(ITS CONTRACTORS AND SUFPLIERS OF ANY TIER) BE LIABLE TO THE
BUYER QR ANY PERSOM, IM CONTRACT OR IN TORT (IMCLUDING
NEGLIGENCE)Y FOR SPELQIAL, INDIRECT, INCIDEMTAL OR
COMSEQUENT IAL DAMAGES.

Representations and warranties made by any person, including
dealers, representatives and emplovees of Orion, which are
inconsistent or in conflict with the terms of this warranty
shall not be binding upon Orion wunless ino witing and signed
by one of its officers.

"NO LEMON" Instrument Warranty

The instrument is covered by the Orion "Moo Lemon” Warranty.
If it fails within twelve months from date of purchase for
any reason other than asbuse, the purchaser may elect to have
it repaired or replaced ay no charge. This warranty covers
the aoriginal or replacement/repaired meter from date of
original meter purchase; the warrarnty is not edtended beyond
the buver s original warranty date.

REFAIR AND SERVICE

A& Return Authorization Muonber must be obtained from Orion
Laboratory Froducts Customer Service before rebturning any
product for in-warranty or out-of-werranty repair,
replacemsnt o credit.

Consul t:

Orion Research Incorporated

The Schirafft Center

BE? Main Street, Boston, F& O213% LSS

Telephone &17-243-3900/Telen 4430019

In Europs, the Middle Easst, and Africa contact your
Authorized Oricon Dealer, or:

rion Research AG

Fahnlibrurnnenstrasse 3

CH=-g8700 FEusnacht, Switzerland

Telephone 01-910 7858/ Telex 57429






ORDERING INFORMATION

Cat No Description

F10O004 pH 4 buffer packets, box of 25 packets,
each packet making Z00ml of buffer

10007 pH 7 buffer packets, box of 25 packets,
each packet making 200 ml of buffer.

G000 pH 2 buffer packets, box of 25 packets,
each packel making 200 ml of buffer.

910104 pH 4.01 buffer, 475 ml bottle

FLO107 pH 7.00 buffery, 475 ml bottle

10110 pH 10.01 buffer, 475 ml bottle

Q400E0 Shorting strap

FPREVENTATIVE MAINTENANCE

1) The meter should be kept dry as much as possible, clean
and dry it as it becomes necessary.

2) The glectrode should be stored when not in use 1AW the
electrode instructicon mamual.

3) The unit should be calibrated per the pH measurement
procedure on page 4 each time the meter is used. It should
be checked wusing the checkowt procedure on pages 3 once &
month,

4) The electrode should be replaced after every 530 hours of
usage o more often if stable readings cannot be obtained.
1t should also be replaced if the bulbk is allowed to dry out
or if the meter cannot be standardized. .

) The only tool needed for adjvstment/calibration 1s a small
screwdri ver .

Storage Info

1) The unit should be stored indoors in = dry environment.
Temperature should fall within the range of 0-50 deg C. If
being stored in a high humidity {(74% RH) environment, the
conplete unit showld be sealed in a8 weatherprooft and moistwe
proof barrier package which includes & dessicant to absorb
moisture. The unit will store indefinetely under these
conditions. The unit should be ingpected visually every &
months to check for condensation on the inside of the
molsture proof bag. if there is condensation, the dessicant
shoutld be replaced along with the moisture proof bag.

2) Do neot stack anvihing on top of the units.

l.ist of Semiconductors and Fuses

Fart # Description

SO0 E0E—001 Fotentiometer
2O0TE01-001 Fotentiometer
FOLIY7-A01 FC Board Assembdly
200228001 Diode, Silicon
20022465001 Dicde, LZensr
200225001 _ Diode, Zensyr
FO0E18-001 Transistor, FET
2002001 Pl i fder

FO0RLZ-001 Trimpot






FARTS LIST

FPart #

8O0S71-001
S01045-001
ZO0Z02-001
2OOTZTOL~001
200266001
200268001
BODLSO-AZ

701087001
200532~001
701117-R/01
ZOON22H-001 %
PO02HL-D0] %
FOORRE-00] ¥
PO051R-001 #
2O0292-001%
POOEREI-00] %
200558001
Q1O500

co

EQ

EHSO

10004
Q10007

51 0009
GhT-4

SF

Description

Fromt FPanel

Meter Movement Assembly
Fotentiomster {(Temp?
Fotentiometer
Fnob,8kirted

Frnob, FPlain

fesy Input Cormector
Bumper, Rubber—-Front
Bumper , Rubber-Rear
Rear Fanel

Strain Religf Bushing
FC Bd. Assy

Diode, Silicon

Diode Zener (10VDE)
Dipde Zener {(6.28V)
Tramnsistor FET
Amplifier Op Comp 1C
Trimpot

Trans+former

Electrade

Cord

EFlectrode Holder
Electrode Holder Support Rod
pH 4 Buffer

pH 7 Buffer

pH 9 Buffer

Stepdown acc. transformer
Shorting Plug

# = part of PC Board Assembly, these parts are not available

seperately.
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